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EDITORIAL
Men’s kidneys are from Mars and women’s, from Venus
The impact of gender on physiological responses is of new studies that may delineate basic and clinical mech-
attracting increased attention in this millenial decade. In anisms for their observations, but should also lead to a
this issue of Kidney International, Miller and colleagues reassessment of much work that has already been accom-
[1] report on some straightforward studies sparked by plished.
the observation that women with renal disease progress Gender differences in renal structure and function
to end-stage renal disease more slowly compared to men have only recently been examined in detail [4–7], though
[2, 3]. To examine this, they have initiated their investiga- the impressive changes in renal function seen in preg-
tions by examining renal function in normal men and nancy have been noted for many years [8]. During gesta-
women, asking if underlying renal vascular respon- tion, the normal pregnant woman increases both her
siveness differs. They thus determined renal respon- GFR and ERPF, without increasing systemic blood pres-
siveness to infused angiotensin II (Ang II) after measur- sure. Experimental work has shown that glomerular cap-
ing baseline plasma levels of renin-angiotensin system illary pressure (PGC) does not increase during pregnancy,
(RAS) components and baseline renal hemodynamic because there are parallel falls in afferent resistance (RA)function in a group of normal men and women. Their and efferent resistance (RE) within the glomeruli. Fur-results suggest that, indeed, the renal microcirculation thermore, women experience monthly oscillations in
in sodium-replete women appears to respond differ-
hormonal levels not found in men, and the sex hormone
ently from that of sodium-replete men to Ang II. At
balance is, of course, different.baseline, mean arterial pressure and aldosterone levels
Needless to say, Miller et al could not have examinedwere lower in women, though values for plasma Ang II,
the tissue RAS in correlation with other intrarenal fac-glomerular filtration rate (GFR), estimated renal plasma
tors, as their normal subjects would have had no reasonflow (ERPF), and filtration fraction (FF) were the same.
to have a renal biopsy [1]. However, the answers toNormal men maintained GFR during infusion of Ang
their observations may well lie within the local intrarenalII, which results in a net increase in FF. Normal women,
milieu. That the intrarenal RAS serves many functionshowever, generally respond by decreasing GFR and
in multiple regions within the kidney has become wellERPF in parallel, so that FF does not change signifi-
accepted [9]. Ang II has an important role in nephrogen-cantly. Individuals with renal disease were not studied
esis, and may lead to different renal endowment betweenas part of these investigations. However, by deductive
the sexes at birth, since the hormonal milieu in male andreasoning, if local Ang II increases within the diseased
female fetal kidneys may not be the same. It has alreadykidney, the results from Miller et al [1] would imply that
been shown experimentally that if the intrarenal RASmen with renal disease may develop hyperfiltration more
is down-regulated during gestation, the kidneys will havequickly than women with similar renal diseases. Such
a decreased nephron number [10]. This smaller nephronrelative renal hyperresponsiveness in men might, over
time, cause existent renal disease to progress more endowment may program the fetus for hypertension and
quickly in men relative to women. Interestingly, 17b- cardiorenal disease as an adult. Such observations were
estradiol plasma concentration was inversely related to first hinted at from epidemiologic data showing that rela-
the magnitude of the ERPF response to Ang II infusion tively lower birthweight is correlated with smaller kid-
in women. As the authors point out, the mechanisms neys, higher blood pressure and more cardiovascular
underlying their observations are unknown, and they disease [11].
have wisely refrained from much speculation, in keeping A number of clinical studies, starting with the work
with the fact that their data are short-term, do not investi- by Lewis et al [12], have shown or suggested that renal
gate the tissue RAS, and were obtained in normal indi- disease appears to progress more slowly when the RAS
viduals. However, given the multifaceted roles of Ang is blocked with ACE inhibitors or AT1 blockers. Further-
II within the kidney, their work should lead to a number more, vascular responsiveness to Ang II may depend, at
least in part, on variations within RAS genes [13]. The
reasons are not simple. Much data show that intrarenalKey words: gender, disease progression, renin-angiotensin system, hyp-
erfiltration. Ang II not only regulates glomerular blood flow, but
transport processes within the renal tubules, and may 1999 by the International Society of Nephrology
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